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CUET Mathematics Test - Set 16

Chapter: Calculus - Continuity and Differentiability (Intermediate)

SOLUTIONS
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Solutions

1. Solution: Continuous as limx→0 x2 sin(1/x) = 0. f ′(0) = limh→0
h2 sin(1/h)−0

h = limh→0 h sin(1/h) =
0. Correct Option: (C)

2. Solution: y =
√

1 + x2. dy/dx = x√
1+x2 . At x = 1, dy/dx = 1/

√
2. Correct Option:

(A)

3. Solution: y = sin−1(ex). dy/dx = 1√
1−(ex)2 · d

dx(ex) = ex
√

1−e2x
. Correct Option: (A)

4. Solution: Take log: y log x = x log y. Diff: y′ log x + y/x = 1 · log y + x(1/y)y′. Collect y′

terms: y′(log x − x/y) = log y − y/x. Correct Option: (B)

5. Solution: Standard second order relation for sin(m sin−1 x). y1 = m cos(m sin−1 x)√
1−x2 . Squaring

and differentiating again gives (1 − x2)y2 − xy1 = −m2y. Correct Option: (B)

6. Solution: y = tan−1
(

cos2(x/2)−sin2(x/2)
(cos(x/2)+sin(x/2))2

)
= tan−1(tan(π/4−x/2)) = π/4−x/2. y′ = −1/2.

Correct Option: (B)

7. Solution: If x > 0, f(x) = log x ⇒ 1/x. If x < 0, f(x) = log(−x) ⇒ 1
−x(−1) = 1/x.

Correct Option: (B)

8. Solution: xy =
√

asin−1 t · acos−1 t =
√

aπ/2 (Constant). Diff: xy′ + y(1) = 0 ⇒ y′ = −y/x.
Correct Option: (B)

9. Solution: At x = π/4, cos x > 0, so f(x) = cos x. f ′(x) = − sin x. f ′(π/4) = −1/
√

2.
Correct Option: (B)

10. Solution: Let x = sin A and
√

x = sin B. y = sin−1(sin A cos B − cos A sin B) = A − B =
sin−1 x − sin−1 √

x. Diff: 1√
1−x2 − 1√

1−x
· 1

2
√

x
. Correct Option: (A)

11. Solution: At x = 0, f ′(0) = limh→0
h

1+|h| −0
h = limh→0

1
1+|h| = 1. Correct Option: (B)

12. Solution: y1 = ea cos−1 x · −a√
1−x2 ⇒ y1

√
1 − x2 = −ay. Square and differentiate: (1 −

x2)y2
1 = a2y2 ⇒ (1 − x2)2y1y2 − 2xy2

1 = 2a2yy1. Divide by 2y1. Correct Option: (B)

13. Solution: The factor |x − 3| is non-differentiable at x = 3. Since cos(3) ̸= 0, the product
remains non-differentiable there. Correct Option: (C)

14. Solution: y = log x
log a + log a

log x + 1 + 1. y′ = 1
log a · 1

x + log a · −1
(log x)2 · 1

x . Correct Option: (A)

15. Solution: y = tan−1 a + tan−1 x. Since tan−1 a is constant, y′ = 0 + 1
1+x2 . Correct

Option: (B)
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